THE TELEMEDICINE SYSTEM
The Telemedicine System (see Fig 1) consists of two teleconsultation stations (one located at TSGH, the other at LJCH), and a multimedia electronic medical record system (at TSGH, for storing the multimedia medical records of the patients participated in teleconsultation). Each teleconsultation station is equipped with a video conference system (a CODEC and a 32" TV) and a high resolution teleradiology workstation (for displaying multimedia electronic medical record, includes X-ray and CT images). The CODEC at LJCH also connects to a SONO. X-ray and CT images are captured via a film digitizer. Document cameras are used for on-line hard-copy documents capture when necessary. The two teleconsultation stations are linked by 6 BRIs ISDN (with total 768Kbps bandwidth) for images and real-time audio/video transfer.
In most cases, the teleconsultations were set up by appointment, with patients' data transferred in advance. In emergency (2 out of 124), it can also be set up through immediate request, with patients' data sent on real-time basis. Sometimes, patients were not present as the consultations took place (8 out of the 124). In those cases, it was simply a case study between the physicians at both sides of the Telemedicine System.
RESULTS AND DISCUSSION
Teleconsultation by Category Figure 2 shows the teleconsultation cases distribution by category. The top 7 requests amount to 75% of total cases. Although Orthopedic seems to be the most popular teleconsultation category, our data shows that its requests decreased quite sharply after the third month. Since most of the referral physicians agree that consultations do help (this issue will be addressed later), it is reasonable to assume that the sharp decrease in requests was due to improvement in the confidence levels and diagnostic skills of the physicians at LJCH side.
Impacts ofTeleconsultation
We did some assessment to determine whether the Telemedicine System achieves the goals set for it. A questionnaire given to the referral physicians after every case indicates that they agree (l) WU ET AL
specialties at TSGH are either very helpful or helpful to their diagnoses in 92% of cases, and (2) the teleconsultation process indeed improved their diagnostic skills in 69% of cases. Other preliminary outcomes also show that the Telemedicine System reduced unnecessary transfers and improved quality of healthcare by avoiding misdiagnosis. For example, 39 suggested transfers (out of 51) were later considered unnecessary by specialties at TSGH during the teleconsultation process. On the other hand, 9 cases (out of 48) were identified to be more serious than the referral physicians originally thought, and were transferred after the teleconsultation. The number of disagreed diagnoses appears to be rather high in the early months. We expect that it will decrease over time as the referral physicians improve their skills.
Reimbursement Issues
The average cost of a teleconsultation case is about $83 US ($63 for video/data communication and $20 dollars for physicians), which is currently covered by the experimental project. The physicians at both sides receive about $10 for each review-the same as emergency consultation fee regulated by the National Health Insurance Plan. However, our survey showed that 43% of the physicians at TSGH and 61% of physicians at LJCH think that the reimbursement should be $30 or higher. Yet, only 39% of patients would pay for more than $15 (by National Health Insurance Program, a patient only needs to pay $4-$8 registration fee for an outpatient visit). It is expected that the reimbursement policy would be a major issue if Telemedicine were to be included in the National Health Insurance Program in the future. Tables 1 and 2 . It is not surprising that physicians at LJCH are more positive about the Telemedicine System. However, 15% of patients consider the system "of no value." When we examined the situation further, we discovered that those 15% think that they did not communicate well with the far-side doctor, either. Perhaps those patients are just uncomfortable with the doctor on TV.
SUMMARY
Our preliminary results show the telemedicine system is successful. It does fulfill the 3 goals we set earlier. However, for such a system to be cost effective, the communication cost need to be cut further. In fact, video is not required at all time. We are hoping to establish criteria and operational procedure for use of video. Also some sort of standard should be set up for evaluation of the quality of telemedicine.
